Cell cycle dependent variation of calmodulin in Tetrahymena.
The level of calmodulin (CaM), a ubiquitous calcium-binding protein of eukaryotic cells was determined at different phases of the cell cycle in a synchronized Tetrahymena population. It was found that the concentration of CaM at G1 was approximately half of the concentration of S and this 2 x G1 level of CaM was maintained through the G2 and M stages of the cell cycle. To ascertain the role of CaM in the initiation of DNA synthesis, the cells were treated with trifluoperazine (TFP), a CaM antagonist, and EGTA (Ca2+-chelator) at the G1/S boundary. It was found that DNA synthesis was inhibited in these drug-treated cells. The uptake of the nucleotide precursor was not affected in TFP and EGTA treated cells, thus excluding the possibility of alteration in the membrane transport properties. Treatment with TFP failed to inhibit the synchronous mitotic division in Tetrahymena. The existence of a variable content of CaM through the cell cycle of Tetrahymena was demonstrated, suggesting the possible involvement of this Ca2+-binding protein in the nuclear DNA replication process.